ABSTRACT Esophageal and gastric foreign bodies (FB) are a relatively common finding in dogs, and in certain cases can also be life threatening. Endoscopic removal of esophageal and gastric FB is the preferred treatment option. This retrospective study evaluated the medical records of 100 dogs that had undergone endoscopic removal of esophageal or gastric FB. The information obtained from the medical records included: age, breed, sex, duration and type of clinical signs, the type and location of the foreign body, the success of endoscopic removal, and short-term complications and outcome. The majority of esophageal FB were bones, while the most common type of gastric FB were toys. Even though the overall complication rate is low, in dogs with esophageal FB the development of complications is associated with the longer duration of clinical signs, whilst in gastric FB a higher rate of complications is associated with FB migration.
Introduction
In dogs, occasional ingestion of foreign bodies (FB) can occur, with the most common site of FB location in the gastrointestinal tract (GI) being the esophagus and stomach. Unresolved FB can become life threatening.
Endoscopy is a procedure that allows minimally invasive diagnostic and therapeutic examination of the GI tract. Therefore, endoscopic removal of esophageal and gastric FB is the preferred treatment option. Like any other procedure, it is not without risk.
Endoscopy. During the removal procedure, a video endoscopy system was used (Olympus CLV-U20, GIF-XQ240, insertion tube: 9.0 mm, channel: 2.8 mm, working length: 1030 mm). Depending on the type, size and location of the FB, grasping forceps or a basket were used for retrieval of the foreign body.
Statistical analysis. For descriptive analyses of the continuous data, the mean ± standard error and the range of values are reported. For categorical data, frequencies and percentages are given. Computer software IBM SPSS Statistics, version 19.0.0.1., was used for statistical analysis. The Student t-test was used to analyze continuous data. Pearson's Chi Square test was used to compare groups with categorical data. A P<0.05 was considered significant.
Results
During the study period, 100 dogs underwent endoscopic removal of an esophageal or gastric FB, which represents a prevalence of 0.47 percent of the general canine hospital population in the study period (100/21,490). The prevalence of esophageal FB was 0.22%, and of gastric FB 0.24%. In our study none of the dogs had esophageal and gastric FB at the same time.
In 48 dogs the FB was located in the esophagus, and in 52 dogs the stomach. Esophageal FB were found in both the cervical and thoracic parts of the esophagus, but more often in the thoracic part of the esophagus (Fig. 1) . The vast majority of esophageal FB were bones and cartilage (Fig. 2) . The study population consisted of dogs of 36 different breeds and 19 mixed-breed dogs, there were 52 small, 23 medium, 24 large and 1 giant breeds, respectively. 54 dogs were male, and 46 were female (Tables 1 and 2) .
Dogs with esophageal FB were categorized as small breed (37/48), medium breed (6/48), large breed (5/48), and dogs with gastric foreign FB were categorized as small breed (15/52), medium breed (17/52), large breed (19/52), and giant breed (1/52) ( Figs. 3 and 4). The mean age of the dogs with esophageal FB was 4.7 ± 3.9 years (mean ± SD), with a range of 4 months to 14 years, and of dogs with gastric FB the mean age was 3.5 ± 3.4 years (mean ± SD), with a range of 2 months to 14 years.
Clinical signs with esophageal FB are shown in Fig. 5 . Of the 48 dogs with esophageal FB, 18 were admitted on the day of FB ingestion, while the rest of the dogs (27/48) had had symptoms lasting from 1-15 days, except for 3/48 dogs that had had symptoms for longer than 15 days. The duration of clinical signs before presentation in dogs with esophageal FB was significantly shorter for dogs without complications than for those with complications (P<0.05).
In dogs with gastric FB: 19/52 were admitted within 24 hours after the owners observed FB ingestion, 11/52 dogs had had symptoms that lasted 1-15 days, 16/52 dogs had had symptoms for longer than 15 days, and in 6/52 dogs gastric FB was an incidental finding. (Fig. 6 ). Recorded complications in esophageal FB were esophageal perforation (7), esophagitis (3) and esophagitis with strictures (2). Unsuccessful esophageal FB removal was associated with a significantly increased risk of complications (P<0.05). Mortality in the group of dogs with successfully removed esophageal FB was significantly lower (1/40) than in the group experiencing unsuccessful endoscopic retrieval (2/8) ( The gastric FB most commonly found were toys (16/52: balls, stuffed animals, etc.), other (12/52: undefined plastic or rubber pieces, wooden sticks, plastic bags, etc.) and metal FB (10/52: needles, buttons, buckles). 12 dogs (23%) had more than one type of gastric FB. Gastric FBs were successfully removed in 42/52 dogs.
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Only 4 dogs with gastric FB had complications: gastric perforation (3), and one had gastric and liver perforation. All the complications in dogs were recorded when endoscopic removal was not performed because endoscopy was converted to surgery after endoscopic inspection (Fig. 9 ). In dogs with gastric FBs mortality was 0%.
In all the 40 successful endoscopic removals of esophageal FB, grasping forceps were used, and for gastric FB grasping forceps were used in 33/48 dogs, and a basket in 15/48 dogs.
Discussion
Esophageal and gastrointestinal FBs are a relatively common finding in small animal practice (POLLOCK, 1969; AUGUSTO et al., 2005; GIANELLA et al., 2009 ). The prevalence of esophageal FB was 0.22%, while the prevalence of gastric FB was 0.24% of the entire canine hospital population. These results are similar to the results of GIANELLA et al. (2009) . Esophageal FBs were slightly less frequent than the gastric ones. The vast majority of esophageal FBs were bones and cartilage (91.6%), which is in accordance with other studies (reported range was 76.5% -86.7%) (LUTHI and NIEGER, 1998; JUVET et al., 2010) . This may be attributed to the eating habits of canidae, exposure to certain types of food, and the physical features of bones (strength and shape). Also, in accordance with other studies (SPIELMAN et al., 1992; LUTHI and NIEGER, 1998; JUVET et al., 2010) , the distal part of the esophagus was found to be by far the most frequent site of entrapment (83%), which is the consequence of the narrowing of the esophagus in its distal part and its limited ability to distend.
Since almost all esophageal FBs are bones, the diagnosis of the presence of an esophageal FB is usually straightforward, due to their radiopacity (SPIELMAN and al., 1992; LEIB and SARTOR, 2008; GIANELLA et al., 2009) . All the esophageal FBs in the present study were diagnosed by radiography. The rest of the FBs were fishhooks and treats, findings that were similar to those reported in other studies (LEIB and SARTOR, 2008; GIANELLA et al., 2009) . Common clinical signs, such as regurgitation, salivation, anorexia, retching, vomiting and diarrhea, are easily overlooked and attributed to acute gastroenteritis, so thoracic radiographs should be included in the workup of patients with such symptoms. This failure to recognize an FB as the cause of the aforementioned symptoms was also documented in this study, since all the dogs with prolonged duration of symptoms had been treated by their referring veterinarians for gastroenteritis.
In our study male dogs presented more frequently (54%) which is contrary to the results obtained by LUTHI and NIEGER (1998) (36% males). In the vast majority of other studies, sex was almost equally distributed (LEIB and SARTOR, 2008; JUVET et al., 2010) . These results cannot be explained without data on sex distribution in the general hospital population, and these results were deficient in our study.
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The vast majority of dogs with esophageal FB were defined as small breed dogs (77%), which is an even higher percentage than noted in the study by LUTHI and NIEGER (1998) (50%). If we compare the size of FB to the size of the dog it is more likely that a FB of the same size would be trapped in the esophagus of a smaller dog.
West Highland white terriers and Shih Tzu were overrepresented breeds in our study of esophageal FBs. The overrepresentation of West Highland white terriers has already been well documented (LUTHI and NIEGER, 1998; JUVET et al., 2010) . The assumption is that this is a consequence of the breed-specific anatomical configuration: a large head compared to body size, and the narrowing of the thoracic part of the esophagus (LUTHI and NIEGER, 1998) . According to the author's knowledge, the only study that has documented the overrepresentation of Shih Tzu is the study conducted by LEIB and SARTOR (2008) , but this study includes only dog treats as FBs in dogs. All the Shih Tzu dogs in our study had bones or cartilages as FBs. However, overrepresentation of this breed could be explained by similar reasons as for West Highland white terriers.
The ages of dogs with esophageal FBs were similar in the majority of studies (mean or average 5.7 years in the study by JUVET et al. (2010) ; 4 years in LEIB and SARTOR (2008), and 6.2 years by LUTHI and NIEGER (1998) as well as in our study (4.7 ± 3.9 years (mean ± SD)). Although the average age in these studies is very similar and it may be defined as young to middle-aged, the range is very wide (2 months to 17 years), so FB should be included as a differential diagnosis in dogs of all ages.
Unlike the relatively simple diagnosis of an esophageal FB, its removal can be more challenging.
Esophageal FB should be removed promptly to avoid serious complications due to pressure necrosis, such as perforation of the esophageal wall, mediastinitis, pleuritis and severe esophagitis with strictures (ROUSSEAU et al., 2007; LEIB and SARTOR, 2008; KEIR et al., 2010; BOYD et al., 2017) . The overall rate of complications in similar studies was 10%-29% (LUTHI and NIEGER, 1998; JUVET et al., 2010; DEROY et al., 2015) .
Endoscopic removal is usually the preferred method of FB removal because it is minimally invasive, it results in a lower rate of complications, and shorter and faster recovery (SALE and WILLIAMS, 2006; LEIB and SARTOR, 2008; GIANELLA et al., 2009 ). However, even successful endoscopic FB removal can result in complications (JUVET et al., 2010) . The success of endoscopic esophageal FB removal ranged from 26 to 89 per cent in several studies (SPIELMAN and al., 1992; LUTHI and NIEGER, 1998; LEIB and SARTOR, 2008; JUVET et al., 2010) . Compared to other studies, our rate of success (88%) and the rate of complications (25%) were similar.
Several studies (ROUSSEAU et al., 2007; THOMPSON et al., 2012) have reported a negative correlation between the duration of clinical signs and complications in dogs with esophageal FB. This study also revealed a significant association between the occurrence of complications and duration of symptoms (P<0.05), which is a consequence of the continuous and prolonged pressure of the FB against the esophageal wall, causing inflammation and necrosis.
In cases unresolved endoscopically or presumed perforation, surgery should be attempted. Due to its invasiveness, esophagotomy is a procedure with a higher rate of complications, significant cost and prolonged recovery (ZIMMER, 1984) .
Esophageal FB is a life-threating condition. The mortality rate in other studies was 11.1% (JUVET, 2010), 11.7% (LUTHI and NIEGER, 1998), and 19% (LEIB and SARTOR, 2008) . The overall mortality rate in our study in dogs that had esophageal FB was 6.3%. The mortality rate in cases in which esophageal FB was endoscopically removed was 2.5%, and mortality was 25% in cases that were referred to surgery, which shows that the mortality rate was significantly higher in the group of dogs that underwent surgical removal of FB (P<0.05). These results confirm that cases of esophageal FB that cannot be removed by endoscopy and which underwent surgical removal are related to a poorer outcome. Moreover, the only dog in the present study that died after successful endoscopic removal of an esophageal FB died due to the development of cardiogenic pulmonary edema caused by severe myxomatous mitral valve disease, and not FB complications.
The most severe complications were noted in dogs that swallowed dog treats (esophagitis, extreme thinning of the esophageal wall, sepsis, gastric tube placement) which is in accordance with the higher percentage of complications (19.4%) and higher mortality rate (25%) noted in the study on FB obstruction caused by dental chew treats published by LEIB and SARTOR (2008) . Furthermore, the authors suggest the problem is more frequent in small dogs weighing less than 8 kg, which was also the case with our patient (Pomeranian spitz, weighing 3 kg). The proposed explanation is that the severe esophageal lesions arose as a consequence of the pressure that the smooth contours of the dental chew treat caused, whilst pointed irregular surfaces (like bones) frequently cause perforation. The smooth surface of such FBs causes difficulties in oral endoscopic removal; such as in this case, where the FB was pushed into the stomach. LEIB and SARTOR (2008) reported that the success rate of oral removal of treats was only 26% compared to 86% for oral removal of other esophageal FBs (mostly bones) in the study by GIANELLA et al. (2009) .
Contrary to esophageal FB, most gastric FBs are inedible objects. The most commonly found gastric FBs were toys (balls and stuffed toys, 31%), since all other, edible objects are dissolved by gastric acid.
Clinical signs with gastric FBs included vomiting (56%), inappetence (27%), diarrhea (13%), weight loss (13%), or they are asymptomatic (27%), which is comparable with I. Šmit et al.: Endoscopic removal of esophageal and gastric foreign bodies in dogs other published studies: vomiting (75%), inappetence (14%), weight loss (11%), and asymptomatic (31%) (GIANELLA et al, 2009 ). In 27% of dogs with gastric FB that were asymptomatic the findings were coincidental or the owner saw the dog swallowing the FB.
The success rate of endoscopic removal of gastric FBs in this study was 83%. There is a lack of scientific data on gastric FBs and their endoscopic removal, but our success rate was in agreement with that of GIANELLA et al. (2009) , which was 78%. All unsuccessfully removed gastric FBs were either too large (bones, balls, large sharp plastic objects) or sharp objects in which perforation was seen or suspected (needle, rib bone).
All the complications documented in this study were complications due to migration of gastric FBs. The complications noted were not a consequence of endoscopic removal, but the reason for conversion to surgical treatment. Gastric perforation was observed in 4 dogs (7.6%), and in one dog (1.9%) gastric and hepatic perforation was observed. GIANELLA et al. (2009) reported similar occurrence of gastric perforation (6.6%). There was no mortality in dogs with gastric FB reported in our study.
It should be pointed out that this study has similar limitations as all retrospective studies. The limitations, such as descriptions of esophageal or gastric conditions, were the consequence of subjective clinician assessment because there were various numbers of different clinicians involved in patient examinations. Also, there was lack of complete laboratory data since some patients were referred as emergency patients during the night and at weekends. That is the reason why we did not include laboratory results in our study.
Conclusions
The present study documents differences in the appearance and type of esophageal and gastric FBs, and between the clinical signs and complications in successfully and unsuccessfully removed FBs. Even though the overall complication rate is low, potentially life-threatening complications may develop, especially in prolonged and untreated cases of FB in the esophagus and in cases of gastric FBs that are prone to migration. That is the reason for the need for detailed diagnostics (including radiographs) and prompt treatment, preferably by endoscopy, since it is a minimally invasive procedure with a high success rate. Endoscopic removal of FB has a lower complication rate and a lower mortality rate, which contributes to shorter hospital stay, faster recovery and lower financial costs when compared to surgery. _______ I. Šmit et al.: Endoscopic removal of esophageal and gastric foreign bodies in dogs kratkotrajne komplikacije i ishod. Najčešća su strana tijela u jednjaku bile kosti, dok su u želucu to bile igračke. U pasa u kojih je zabilježeno dulje trajanje simptoma, utvrđena je veća vjerojatnost za pojavu komplikacija. Iako je ukupna pojavnost komplikacija niska, mogu se razviti potencijalno životno ugrožavajuće komplikacije, osobito u prolongiranim i neliječenim slučajevima stranog tijela u jednjaku, odnosno u slučajevima kada je strano tijelo u želucu oštar predmet sklon perforaciji.
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